[Objective] The aim of study is to research the treatment of urban sewage by the semi natural wetland method in the high connectivity water system of the surface water and surface water in the inland waterway.
NH -N and TN were significantly positively correlated (r = 0.509, 0.517 and 0.508, P < 0.05). In addition, COD concentration was positively correlated with abundant groups (r = 0.488, P < 0.05), and TP, + 4 NH -N and TN were significantly positively correlated (r = 0.537, 0.356 and 0.360, P < 0.05). For rare groups, they may be more sensitive to the environment than their abundant groups.
[Conclusion] For rare taxa, it is likely to be more sensitive to the environment than their rich taxa. The relative abundance of rare taxa of samples collected when buried deep 5 m is greater than that of surface water. Therefore, the environmental conditions of microbial responses (rare taxa) should be carefully evaluated in the future.
Introduction
Wetland is at the intersection of land and water, and it is the intermediate zone between land and aquatic ecosystem. Because of its strong purification capacity, wetlands are favored by scientists and engineers, and constructed wetlands are used for purifying various kinds of sewage [1] [2] [3] . There are a large number of aerobic, anaerobic and facultative anaerobic microbial communities in wetland, which are widely distributed in the soil matrix and plant root surface of wetland system [4] .
As an important index of water quality evaluation, microorganism can reflect the changes of the whole aquatic environment in time [5] . Water pollution will affect the composition and diversity of microbial communities [6] [7] . In recent years, the research on microbial community structure and distribution, microbial degradation mechanism and other aspects in wetland ecosystem is attracting more and more attention from researchers both at home and abroad [8] [9] [10] .
In this study, a simple and low-cost surface flow constructed wetland was used to decompose and control organic pollutants through microbial communities [11] [12] [13] [14] , affecting and regulating domestic sewage, purifying water quality, and to a certain extent, reflecting the characteristics of water pollution and the evolution of ecological function. This study explored the structure and diversity of microbial community in surface water of wetland treated by wetland, which is significant for understanding the dynamic changes and ecological functions of community structure, elucidates the specific relationship between communities and habitats, and explores the operation mechanism of constructed wetlands. 
Methods and Materials

Introduction of Xiantao
Determination of Sampling and Environmental Factors of Water Samples
Autumn 2014, Groundwater and shallow groundwater samples were collected from Xiantao wetland downstream, its detection results are shown in Table 1 (surface water samples directly put the sampler under the surface of water for 0. NH -N using Nessler's reagent colorimetric method.
Sequencing Analyses
The raw data obtained by sequencing need to be fused with dual end sequences using Flash software, and returned to the corresponding sample sequence split by adding bar-code, primers and low quality sequences were removed, then the optimized sequence is analyzed [15] . Operational taxonomic units (OTUs) were defined at 97% sequence similarity by using UCLUST algorithm [16] . The use of Usearch clustering software platform, using RDP Classifier Bias algorithm for analysis of the taxonomic similarity level of 97% representative sequences OTU [17] , Composition and statistics of each sample in each classification level of the community, a variety of alpha diversity indices were calculated including Chao1
(a measure of richness, namely the estimated number of phylotypes), Shannon (includes both richness and evenness), Equitability (evenness, distribution of phylotypes), and phylogenetic distance whole tree (phylogenetic closeness across the entire tree in a subset of phylotypes). In addition to analyzing the different members of a community and their responses to environmental factors, Yang jian have extracted abundant and rare taxa based on OTU relative abundance following previous studies [18] [19], the OTUs with relative abundance higher than 1% and lower than 0.01% within one sample were defined as abundant and rare taxa [20] . In order to assess the differences in structure of community, principal coordinate analysis (PCoA) was conducted in the PAST.
Result and Analysis
Analysis of Physical and Chemical Indexes of Wastewater
According to the state regulations, the treated sewage should reach the standard of pollutant discharge of GB 18918-2002 "municipal wastewater treatment plant" [21], Table 1 shows that the F1 (400 m) and F3 (600 m) are high concentration (COD Cr > 120 mg/L); F5 (3000 m) had achieved the two level standard of "municipal wastewater treatment plant" (100 mg/L < COD Cr < 120 mg/L). The F2, F4 and F6 were reach the first level standard (COD Cr < 50 g/L). The TP of these samples were 0.03 -5.14 mg/L, negatively correlated with COD Cr (r = 0.982, P < 0.0001).
NH -N were 0.96 -8.81 mg/L, negatively correlated with COD Cr (r = 0.987, P < 0.0001). TN were 1.28 -19.17 mg/L, negatively correlated with COD Cr (r = 0.980, P < 0.0001). As can be seen from Table 1 , along with the level of wetland before treatment, the environmental factors gradually decreased.
There is no phosphorus in the groundwater quality standard (GB/T 14848-2017).
It is generally believed that the concentration of phosphorus in the groundwater is very low, but the phosphorus in the groundwater is present, and the amount Table 2 . The dominant phyla (the relative abundance of more than 1%) in the studied sediments were Proteobacteria, Bacteroidetes, Actinobacteria, Cyanobacteria, Verrucomicrobia, Firmicutes, Acidobacteria, and Chloroflexi ( Figure  2 ). Proteobacteria is the most abundant phylum (more than 82% of total sequence reads).
Among the retrieved OTUs, a total of 8-20 OTUs were classified as abundant Table 1 . Detection results of surface water in constructed wetland. (Table 4 Figure 3 . Clustering and principal coordinates analysis of total MCC among the studied samples based on Bray-Curtis similarity.
(FC2, F2, F4, and F6) were dominated by sequences affiliated with Betaproteobacteria, Gammaproteobacteria, Bacteroidia, Melainabacteria, Sphingobacteriia.
The vertical of 400 m (F1 and F2) were dominated by sequences affiliated with Betaproteobacteria. 600 m (F3 and F4) were dominated by sequences affiliated with Betaproteobacteria, Gammaproteobacteria, Sphingobacteriia. 3000 m (F5 and F6) were dominated by sequences affiliated with Betaproteobacteria, Gammaproteobacteria, Epsilonproteobacteria, Melainabacteria. The contrast samples (FC1 and FC2) were dominated by Betaproteobacteria, Bacteroidia, Actinobacteria (Table 5 ).
Statistical Analyses.
Mantel test showed that there was a significant correlation between the community structure of domestic sewage treated by wetland and CODcr (r = 0.488, P < 0.05) ( Table 6 ). In addition, the similarity of Bray Curtis based microbial communities was positively correlated with CODcr (r = 0.700) (Figure 4) . Similarly, Mantel test showed that the abundance of communities was significantly correlated Table 6 . Mantel test showing the correlation between structure of community similarity and environment parameters of the studied surface water in this study. with CODcr (r = 0.700) ( Table 6 ). In addition, the Mantel test also showed that the total amount of the community and the rich group structure were significantly related to the other three indicators, TP (r = 0.537 and 0.509), + 4 NH -N (r = 0.356 and 0.517), TN (r = 0.360 and 0.508) ( Table 6 ).
Discussion
Microbial diversity represents the stability of microbial communities, and also reflects the influence of environmental and ecological mechanisms on commun-Open Access Library Journal ities. It can also be defined as the richness of microbial life. The comprehensive effect of microbial monitoring can not only reflect the various factors of pollution [22] , but also reflect the historical status of the environmental pollution, become the most sensitive monitoring indicators of exposure and effects of pollutants, it is of great significance for the early prediction of toxicity and risk assessment of environmental pollutants long-term.
In this study, the effects of sewage treatment on the surface water biota were found. Through the diversity index, richness index and the distribution of microbial groups, we can see that the surface water of the wetland and the surface water of deep 5 m detected the complex flora, but the composition of the microbial community was different. The abundance of Proteobacteria is the main advantage in all samples, which is consistent with the findings of Dou Na Sha [23] and Li Simin [24] . Bacteriobacteria is a common dominant group in the surface water samples. Cyanobacteria is a common dominant group with deep 5 m.
Compared with the surface water samples of wetland 400 m (0%), the abundances of Cyanobacteria at the depth of 5 m at 3000 m depth were higher (11.29%), but the abundance of the Verrucomicrobia and the Chloroflexi in the 3000 m depth 5 m was 0 (Figure 2 ). In the study of the species, abundance and ecophysiology of Chloroflexi in activated sludge, Kragelund also found that
Chloroflexi has a better biological phosphorus removal effect [25] . The change of phosphorus from 400 m to 3000 m also revealed that the reason for the reduction of TP in this stage is the role of Chloroflexi.
The different nutrition level and the physical and chemical conditions of the artificial wetland are different, forming their own "small environment". Their respective "small environment" is suitable for the growth of different microbial communities, producing different dominant bacteria groups. In this study, the surface water of wetland increased the relative abundance of species [26] and the increasing trend of the rare species as the flow direction and depth increased (Table 3 , Table 4 ). The relative abundance of 400 m surface water and 3000 m depth 5 m in wetland was 0, indicating that the rare communities showed more obvious response to the environment than the rich communities (proved by the trend of relative abundance), which showed that the rare groups may have more restrictive distribution than the rich groups. Abundant taxa can use abundant resources, so they have low extinction probability and high transmission probability. In addition, rare taxa may occupy less suitable niche in higher or lower levels of physical and chemical values, which are more vulnerable to environmental conditions than abundant taxa. Therefore, the rare taxa may be more sensitively to other environmental conditions than other abundant taxa.
Conclusion
The microbial community diversity of the surface water in the sewage treatment by wetland method is related to the amount and species of microorganism. The abundance changes of some genera can indirectly indicate the degree of water Open Access Library Journal pollution or purification. Rare taxa are more sensitive to environment than their abundant counterparts.
